Wolff-Parkinson-White Syndrome (Short P-R Intervals Associated With Disturbances of Intraventricular Conduction) With Attacks of Paroxysmal Tachycardia in an Infant Aged 8 Months Suffering From Probable Congenital Heart Disease.
-A. SCHOTT, M.D. Cyanotic at birth; in an oxygen tent three days. Subsequently normal development until the age of 41 months when frequent attacks of sickness and vomiting lasting from 24 to 36 hours started. Such attacks were heralded by a tachycardia of 220-260, starting and terminating suddenly.
On examination.-1.1.46, aged 8 months: Normally developed; no cyanosis; no clubbing. Electrocardiogram: Wolff-Parkinson-White syndrome ( fig. 1 ). On screening the heart seemed to be enlarged and globular in shape. a systolic murmur over the whole heart, audible also over the aortic and pulmonary regions, the maximum in the 3rd left intercostal space near the left sternal border. The second sounds over the base were present. The exercise tolerance was good. Electrocardiogram: Wolff-Parkinson-White syndrome (fig. 2) . A chest film showed the heart shadow to be enlarged and mainly globular in shape ( fig. 3 ).
The first case of a short P-R interval with anomalous intraventricular conduction was published by Wilson in 1915 and a few isolated instances were reported subsequently. It was, however, not until Wolff, Parkinson and White published in 1930 a series of 11 cases that this syndrome was recognized as a clinical entity. A considerable number of explanations were put forward to account for this abnormality; they were listed in 1940 by Hunter, Papp and Parkinson. The hypothesis put forward independently by Holzmann and Scherf in 1932 and Wolferth and Wood in 1933 has now been accepted as affording the best explanation. According to this view the impulse originates normally in the sino-auricular node, but is conducted to the ventricles by an abnormal pathway, particularly the right lateral bundle, described by Kent in 1892 (often called the "bundle of Kent"). The assumption that the impulse is conducted through such an abnormal connexion as well as through the normal pathway via the atrioventricular node would account not only for the shortening of the P-R intervals and abnormal intraventricular conduction, but also for other features observed in this condition, viz. the abnormality in the Q-R-S complexes affects their first part either exclusively or predominantly whereas the appearance of the later parts of the Q-R-S complexes often is normal; moreover, if the features of the EC. revert to normal, either spontaneously or as a result of exercise or drugs, the interval between the beginning of the P waves and the end of the Q-R-S complexes (S-T junction) usually remains constant and is normal; lastly a high proportion of such cases have attacks of paroxysmal tachycardia, mostly of supraventricular origin.
The mechanism of the activation of the heart according to this view was well illustrated diagrammatically by Littmann and Tarnower (1946) . Owing to the presence of an abnormal conducting bundle the normal impulse reaches abnormally quickly that part of a ventricle where the bundle terminates, since the physiological delay in the A-V node is absent; the result is a "pre-excitation" (Oehnell, 1944) of that particular part of one ventricle, which manifests itself in the EC. by an abnormally short P-R interval. From the area first activated the impulse spreads in the ventricles in an abnormal way, thereby giving rise to the abnormal shape of the first part of the Q-R-S complexes. Subsequently, however, as the normal conducting system is also functioning, the activation of the ventricles takes place in the normal way and it can thus be understood that the later parts of the Q-R-S complexes often have a normal appearance. This explanation also accounts for the transition of abnormal into normal forms and vice versa in the same patient and for the presence of transitional forms as well as for the fact that the P-ST junction interval remains the same with normal and abnormal complexes and is normal. The relative amounts of ventricular muscle activated through the abnormal connexion on the one hand and through the normal pathway on the other vary in different cases and in the same individual at different times. (Quite recently a case has been described by Kossmann and Goldberg (1947) in which the impulses seemed to have reached the ventricles exclusively by the abnormal connexion.) The frequent occurrence of attacks of paroxysmal tachycardia in such cases is accounted for by the presence of a circus movement, the impulse being conducted back to the auricles via the abnormal bundle.
This conception has been supported by more recent work in several ways. Glomset and Glomset (1940) not only confirmed Kent's findings of an abnormal connexion between auricle and ventricle, but found such connexions even more numerous than formerly assumed. Abnormal pathways were found histologically in one patient each, who had been known to have shown the W.P.W. syndrome, by Wood, Wolferth and Geckeler (1943) , and by Oehnell (1944) respectively; in the former case, the connexion was found at the place where Kent had described it, in the latter it connected the left auricle with the left ventricle. The experimental work of Butterworth and Poindexter (1942) showed that the W.P.W. syndrome can be reproduced in dogs and cats by stimulating a ventricle with the normal auricular action current, amplified several thousand times; moreover, by reversing the direction of the current and stimulating the auricle by means of the amplified ventricular action currents, paroxysmal tachycardia could be produced. Lastly, Rosenbaum, Hecht, Wilson and Johnston (1945) , by using unipolar leads from the aesophagus,praecordium and other parts of the thorax found that in cases showing the W.P.W. syndrome the dorsal wall of the ventricles is prematurely activated by impulses of supraventricular origin.
As late as 1946 it was stated that no cases had been reported in infancy (Littmann and Tarnower) although shortly before in the same year Bodlander published one case of this syndrome in an infant of 14 weeks; in view of the marked distortion of the tracing, however, caused by somatic tremor, it was not possible to make the diagnosis before the child was 2j years old and the earlier tracing was misinterpreted; coarctation of the aorta also was present in Bodlander's patient. The present case seems to be the first one in which the diagnosis of this condition in an infant was made and the second one described of W.P.W. syndrome in infancy.
The fact that congenital malformation of the heart also was present in both these cases may be of significance as congenital abnormalities of the heart often are multiple. In regard to prognosis, this condition has generally been regarded as benign and any concomitant heart disease was usually considered to be coincidental. Some authors, however, have come to doubt whether this condition always is free from risk, and death in an attack of paroxysmal tachycardia has been reported (Oehnell).
If the W.P.W. syndrome should be found to be a more frequent occurrence in infancy than hitherto assumed this would also have a bearing on the prognosis of paroxysmal tachycardia in infancy. It is usually stated that this arrhythmia is rare in infancy although according to Hubbard (1941) it is likely to be overlooked. If it is diagnosed the possible presence of a W.P.W. syndrome should be considered and in that event the prognosis would certainly be considerably better than when it is associated with severe infection, particularly diphtheria (Neubauer, 1945) . In the present case the prognosis will essentially depend on the associated structural malformation, the exact nature of which could not be diagnosed with any certainty at this patient's age. In trying to assess the marked changes in the EC. which have occurred between the ages of 8 and 21 months the fact has to be considered that the later tracing was obtained while the patient was having digitalis treatment; the marked alterations in the second part of the Q-R-S complexes and in the T waves need not necessarily be due to additional structural changes, but may, at least to a considerable extent, be an effect of the drug. It has been stated by Movitt (1945) that digitalis may not exert any influence on the aberrant bundle, whereas it would have the usual effect on the normal conduction path and this discrepancy would tend to aggravate the EC. signs of disturbances of intraventricular conduction. Treatment by means of diginutin, 4 drops daily, was successful in preventing the attacks of paroxysmal tachycardia, but the dose had to be slightly increased when the patient was just over two years of age. 
